Saline infusion via local drug delivery catheters is associated with increased neointimal hyperplasis in a porcine coronary in-stent restenosis model  by Kim, W.H. et al.
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early benefit of RT for the provontion of rostenoala. However, increasod ra- 
diation response of smooth musclo cells as oompered with flbroblastB might 
partly be responsible for delayed effect such as fibrosis, This emphasizes the 
need to perform long term evaluation of RT for the prevention of restonoslB, 
1 ~ ~  Local Growth Inhibitory Effect of Paclltaxal 
Released by a Biodegradable Stent Coating on 
Vascular Smooth Muscle Coils 
l, H~hnel, E, AIt, A, Roach, B, M~rkl, A, Stemborger ~ , A, Sch0mlg, l, Mad. 
Kllnlk and Oeufscho~ Herzzenfnlm, Oommny; ~ lnsf, for Exp, Chlmrglo, 
KIIn/kurn rech~ der lear, Technlacho UntVers/t~f MOnchon, Germany 
~'tckgrouncl: We recently dsaorlbad a biodegradable slant coating based on 
a high molecular weight polylaotlc sold (PLA) which can aon/e aa a sustained 
reloCme drug ",artier, e,g, for integrating substances whlnh can locally reduce 
restanoals el.or slant Implantation. Paelllexal exerts a pronooneed antlprollf- 
arativa affect by Irrsvorslbly tnterae, tlng with the cellular mlomtubular system, 
This study was designed to evaluate the local antlprolllorallva potential of 
paclltaxel Integrated tnto the slant coating drug carrier by dalermlnlng the 
faaalblllIy and concantmtlons requlrsd to Inhibit vascular smooth muscle ceil 
growth tne coil oulture modal, 
Method,g: H,~pSa calla ware seeded at f000 celia/era ~in t00 mm patti 
dishu, each c~rfflng 80 ,g PLA with paclitaxel In Increasing conoantrstlena 
from 0,8 to 12,5 nmol corresponding to 10 ~ te 10 '~ el the recommended 
WatBmlo dose In clinical applications, Samples without PLA and with PLA 
only sewed as centrals, The calla were inoubotod in DMEM/t0% FBS tar 
3 to 4 de.ya until conlluancy el the controls and ware observed for another 
3 days, The growth medium was chanced contlmtoo~ly to avoid Increasing 
p~elltaxel co~ntrstlons, 
Result: Paclltaxal slgnlficantl~ inhibited proliferation tn a dose-dependent 
manner In dosages at least 10 below systemic dosage, Cdll growth was 
unaffected In the remaining areas, 
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Conclusion: The integration of paclitaxet into a biodogrsdablo PLA stent 
coating material exhibits a local inhibition of vascular smooth muscle cell 
growth and has the potential to reduce noointimal proliferation after slant 
implantation. Chronic animal implants are currently ongoing and will also be 
roportnd. 
~ Yttrium-90 a Centering Catheter Delivered via 
and Remote Afterloader, Uniformly Inhibits 
Neolntlma FormaUon After Balloon Inlury or 
Stentlng In Swine Coronary Arteries 
R. Waksman, J,F, Saucodo, R.C. Chart, W,H. Kim, Y. Vodovotz, V. Venn. 
Washington Hospital Center, Washington PC, USA; University Hospital, 
Geneva, Switzerland 
Intra¢oronary radiation (IR) studies showed vanabtlity in reduction of neoin- 
time formation (NF) following balloon injury (BI) both with t~ and y emitters 
hand loaded via a non-centered catheter system. 
Methods: The safety and the efficacy of delivering Yerium-90 (90-Y) (a 
pure beta omitter) uniformly to the adventttia via a new centering catheter and 
an automatic remote afferloader system was tested. Twelve pigs (24 coronary 
arteries) underwent BI with a 3.5-ram (balloon, and 8 pigs (16 arteries) 
underwent 3.5 mm stent implantation. IR prior to stenting was administered 
in 8 arteries. A 2..5--3.0 mm segmented balloon catheter introduced into all 
injured artedes and 90-Y was automatically loaded only in 14 vessels. The 
prescribed dose was 18 Gy into the vessel 1 mm from the surface of the 
balloon. The dose rate varied from 11.9-5.6 Gy/min. Two weeks after BI and 
4 weeks after stenting, the animals were killed and the arteries analyzed. 
Ira;real area (IA), and IA corrected for the extent of injury (INFL) were smaller 
in the irradiated versus the control. Angiograms detected less stenosis in 
arteries that received IR prior to stenting. 
tA IA/FL La.'o Loss in Stents 
90-Y (n-14) 0.25 :i: 0.13 0.09 ~- 0.05 004 (mm) 
Control (P = 10) t.16 ± 0.20 0.51 ± 0.06 0.60 (ram) 
P vakle 0.003 0.0004 0007 
Conclusions: Intracoronary delivery of gO-Y via a centering catheter and 
automatic afterloader Is feasible, safe, and results in consistent homogenous 
inhibition of NF post-Injury in the pemlno model, 
• Saline Infusion via Local Drug Delivery Cathetam 
Is Aaaoalatad With Increased NeolntlmM 
Hyperplaalo In 8 Porcine Coronary In.stoat 
Raetanoela Modal 
W,H, KIm, M,K, Hang, R, Kemewaki, F,O, 11o ~, H. Wu, R, Saabmn, 
1", Pierre, $, Collins, M,B, Leon, W~ahmg~n Hospital Cen~r, Washington, 
PC, USA; ' (Jniver~lty of T~xna, San Antonio~ TX, USA 
Backgrovnd: Catheter-based local do!lvew of antlpmlifamttve agents at the 
alto of slant implantation has boon proposed 1o reduce in.slant mstenosis. 
Wa examined whether local dellveq/itself may cause additional injury in a 
pomtne coronary in.steal resteno~is modal, 
Methods: Pigs were random!~ed to no local peliven/(Gr I; N .= t0) or 
local saline Infusion (5 ml) using Dispatch", Micmpereus Infusion Cathote¢'", 
or InfusaSleovo'" (Gr I1: N = 39) before oversized (stenVadaq/= f 2) stoat 
implantation I  the LAD. In.areal neointima wa~ evaluated @ 4 weeks with 
angiogrsphy and histology. 
ResutF~: Vessel ai=re and Blent/salary r~tio did not differ. However, Gr 
II had significantly greater diameter atenosia (50 :L 19% vs 25:1: 17% in 
Gr I, p ,: 0,0t). Histology confirmed similar injury scores but significantly 
greater nee ntima area n Qr ! (3.6 ± 1.1 mm ~ vs 2.o ~ 0.8 mm ~ in Gr , 
p .: 0,01), Multivanate linear regression analysis identified the use of local 
dalivecy catheters as the only independent vadable positively correlated with 
increased nootntima (p = 0.00Of), 
Conclusmn: In this pemine coronary overstretch in.stent restenosis model, 
catheter-based local saline deliver/ was associated with signifcantly in- 
creased in.stent neolntimal hypeq~lasla, which may have important implw...a. 
lions in planning anti-rosteno~ls studies using locally delivered agents wa 
catheter-based systems. 
J 1114"1051 Inhibitory Effects of Rapamycln on Inthnal 
Hyperplaslo After PTCA In the Porcine Coronary 
Modal: A 3-Month Follow-up 
J,J. Badimon, A. Padurean, M. Roquo, R. Gallo, J. Fallen, J.H. Chesebre, 
V, Fuster. Cardiovascular tostituto, Mount Sinai School Medicine. New ~Ibrk. 
USA 
Rapamycln is a mavmlide antibiotic with immunosuppresant, antiproliferative 
and antimigratory activity on smooth muscle cells. We pre~nousiy showed 
that i.m. adminis:=atlon f Rapamycin inhibits neointima formation 4-weeks 
after PTCA in the p,g coronary model and its effect seems mediated by the 
induction of the c(=ll cycle inhibitor p27klpt. We now report the effects of 
4 different oral dosages of Rapamycin on neointima formation at 3-months 
after PTCA. Rapamycin was given beth as loading doses pnor to PTCA plus 
maintenance dosis for 15 days after PTCA. Results are expressed below: 
Group Loading dose ( 1 mgJKg) Maintenance (tug.g/day) n % stenosts 
Control - - 20 45 ± 3 
Dose A 2 days 0.4 26 32 _+ 3" 
Dose B 3 days O 4 24 36 ~ 3" 
DosoC 3days 0t 16 31 23" 
Dose D 3 days 1.0 28 36 ± 2" 
(" p > 0.005 vs control) 
The inhibitory effects of Rapamycin on neointima formation are still evi. 
dent at 3-months after PTCA. The observed inhibitory effects of Rapamycin 
are more related to its pre-intervention administration rather than to the 
maintenance doses. Rapamycin is a new agent that deserves to be tested 
in a clinical trial for reducing restenosis after coronary interventions (PTCA o 
slants). 
I1 I Prolonged Arterial Thr:Jmbosis Despite 1 1 4-1 06 
Successful Reperfuslon Induces Neointimal 
Thickening in Rabbits 
MJ. Buck~ :a.~ter, P.R. Ei~enberg, D, Schwartz, B,G. Rubin. Washington 
University, SL Louis, MissourL USA 
Background: We have previously shown that thrombosis alone, without as- 
sociated mechanical vascular injury, induces a rapid upregulation of ICAM 
in the arterial wall. We propose that thrombosis may recruit in~,ammatory 
cells and promote neointimal hyperplasia. This study was designed to deter- 
mine whether thrombotic occlusion, with subsequent recanalization, induces 
neointimal thickening. 
